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PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Dear Sir: 

Preliminarily, kindly amend the application as follows. 
In the Specification 

Please amend the specification as follows. A marked up version of the specification 
showing the changes made is attached to this communication at Appendix A. 
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CLEAN VERSION OF AMENDED SPECIFICATION 



On page 1, line 2, after the title please insert the following: 

--CROSS REFERENCE TO RELATED APPLICATIONS 

This patent application claims priority under 35 U.S. C. § 365 from International 
Application Serial No. PCT/lBOO/00883, filed June 29, 2000, which claims priority from United 
Kingdom Application Serial No. 9915805.6, filed June 29, 1999, which are herein incorporated 
by reference. 

BACKGROUND OF THE INVENTION- 



ly 



On page 1, line 22, please insert the following section heading: 
-SUMMARY OF THE INVENTION- 



On page 4, please amend the paragraph beginning at line 24 as follows: 
The paperboard strip can include one or more combustion promoters. The promoter can 
be inherently combustible material, especially an organic material, for example a charcoal 
powder. The promoter might promote combustion in other ways, such as for example in the case 
of an oxidizing agent which can release of oxygen. An example of such an oxidizing agent is 
potassium nitrate. The charcoal powder or other combustion promoter is preferably present in 
the paperboard in an amount from about 0.25 to 10% by weight of the dry paperboard strip, more 
preferably from 0.5 to about 5%, for example from about 1 to about 2%. 



On page 5, please amend the paragraph beginning at line 4 as follows: 
The paperboard strip can include a dye, preferably an organic dye. The dye can function 
as a combustion promoter as well as affecting the visual appearance of the strip. The dye can 
preferably comprise 0.01% to 10% more preferably 0.5% to 2% by weight of the dry paperboard 
strip. Addition of the dye makes the combustion of the paperboard strip resistant to being 
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extinguished by external factors such as a breeze. It also makes combustion insensitive to 
variations in internal properties of the paperboard strip. 



On page 5, please amend the paragraph beginning at line 14 as follows: 

The dye or other combustion promoter should preferably be distributed uniformly 

throughout the volume of the paperboard strip. The distribution of the dye has an impact on the 

combustion properties of the paperboard. 



On page 8, line 33, please insert the following section heading: 

-BRIEF DESCRIPTION OF THE DRAWINGS- 



On page 9, line 22, please insert the following section heading: 

"DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)- 



On page 1 1 , please replace line 3 with the following entry: 
A typical composition of the furnish is shown in table 1 . 



On page 11, line 4, please insert the following entry: 

TABLE 1 

On page 14, please replace line 1 7 with the following entry: 
Shown in figure 5 is a graph of the inverted bum rate (bum rate"') vs paperboard 
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After the claims section, ending on page 19, please insert the following abstract on a new 
page 20: 

-ABSTRACT OF THE DISCLOSURE 
A substance delivery device includes a combustible paperboard strip and at least one 
substance toxic to insects and a perfume. The delivery device can take the form of a coil and 
includes a flexible backing sheet for supporting the combustible paperboard strip. The flexible 
backing sheet is not capable of combustion. Additionally, the material of the paperboard strip can 
include a combustion promoter.-- 
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In the Claims 

Please amend the claims as follows. Please cancel claims 22-25 without prejudice. A 
marked up version of the claims showing the changes made is attached to this communication at 
Appendix B. 
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CLEAN VERSION OF AMENDED CLAIMS 

5. (Amended) A delivery device as claimed in claim 1, in which the material of the 
paperboard strip includes a combustion promoter. 

6. (Amended) A delivery device as claimed in claim 5, in which the combustion 
promoter is distributed substantially uniformly throughout the paperboard strip. 

7. (Amended) A delivery device as claimed in claim 1 , in which the combustion 
promoter comprises charcoal powder, the charcoal powder being present in the 
paperboard about 1 to 10% by weight of the dry paperboard. 

8 . (Amended) A delivery device as claimed in claim 1 , in which the paperboard strip has 
a substantially rectangular cross section, the thickness of the strip being at least about 0.2 
mm and not more than about 1 .9 mm. 

9. (Amended) A delivery device as claimed in claim 8, in which the width of the strip is at 
least about 2 mm and not being more than about 6 mm. 

10. (Amended) A delivery device as claimed in claim 1 , in which the density of the 
paperboard strip is at least about 400 kg.m"^ and not more than about 1000 kg.m "^ 

14. (Amended) A method as claimed in claim 1 1 , which includes the step of attaching the 
paperboard to a flexible backing sheet. 

1 6. (Amended) A method as claimed in claim 1 1 , in which the furnish comprises waste 
paper. 

1 7. (Amended) A method as claimed in claim 1 1 , in which the firaiish comprises wood free 
fibers. 



60556-303620 (UDL1P036)/PLH/JPK 6 



1 8. (Amended) A method as claimed in claim 1 1 , which further comprises the step of adding 
a combustion promoter to the fluid suspension. 

19. (Amended) A method as claimed in claim 1 1 , wherein the combustion promoter 
comprises charcoal. 

26. (New) A delivery device as claimed in claim 1 , in which the paperboard strip has a 
substantially rectangular cross section, the thickness of the strip being at least about 0.6 
mm and not more than about 1 .8 mm. 

27. (New) A delivery device as claimed in claim 1 , in which the width of the strip is at least 
about 5 mm and not more than about 6 mm. 

28. (New) A delivery device as claimed in claim 1, in which the density of the paperboard 
strip is at least about 550 kg.m"^ and not more than about 650 kg.m'^. 

29. (New) A method as claimed in claim 1 6 wherein the waste paper is comprised of kraft 
pulp. 

30. (New) A method as claimed in claim 16 wherein the waste paper is comprised of 
newspaper waste. 

3 1 . (New) A method as claimed in claim 1 7 wherein the wood free fibers are comprised of 
bagasse. 

32. (New) A method as claimed in claim 17 wherein the wood free fibers are comprised of 
straw. 



33. 

60556- 



(New) A method as claimed in claim 17 wherein the wood fi^e fibers are comprised of 
bamboo. 
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34. 



(New) A method as claimed in claitn 1 1, in which the combustion promoter is comprised 
of an organic dye. 




w 
m 

D 
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REMARKS 



Claims 22-25 were deleted herein without disclaimer or prejudice to Applicant's right to 
pursue claims to the subject matter thereof by way of one or more continuing appHcations. New 
claims 26-34 were added, and claims 5-10, 14 and 16-19 were amended. No new matter is 
introduced by any of the amendments herein, and entry thereof is requested. 

Claims 1-21 and 26-34 are now pending in this application. Examination of the 
application, as amended, is requested. 

If the Examiner beheves that a conference would be of value in expediting the 
prosecution of this application, he is cordially invited to telephone the undersigned counsel at the 
number set out below. 



Respectfully submitted, 

OPPENHEIMER WOLFF & DONNELLY, LLP 




Jonathan P. Kudla 



Reg. No. 47,724 



Customer No. 25696 



P.O. Box 10356 



Palo Alto, CA 94303 
Telephone: (650) 320-4000 
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VERSION WITH MARKINGS 



v.n8SWCIFra 2 7 DEC 2001 



TO SHOW CHANGES (SPECIFICATION) 

On page 1, line 2, after the title please insert the following: 

CROSS REFERENCE TO RELATED APPLICATIONS 

This patent application claims priority under 35 U.S.C. § 365 from International 

Application Serial No. PCT/lBOO/00883, filed June 29, 2000, which claims priority from United 
Kingdom Application Serial No. 9915805.6, filed June 29, 1999, which are herein incorporated 
by reference. 

BACKGROUND OF THE INVENTION 



On page 1, line 22, please insert the following section heading: 
SUMMARY OF THE INVENTION 



On page 4, please amend the paragraph beginning at line 24 as follows: 
The paperboard strip can include one or more combustion Fpromotersl promoters . The 
[promotorl promoter can be inherently combustible material, especially an organic material, for 
example a charcoal powder. The [promotorl promoter might promote combustion in other ways, 
such as for example in the case of an oxidizing agent which can release of oxygen. An example 
of such an oxidizing agent is potassium nitrate. The charcoal powder or other combustion 
[promotorl promoter is preferably present in the paperboard in an amount from about 0.25 to 
10% by weight of the dry paperboard strip, more preferably from 0.5 to about 5%, for example 
from about 1 to about 2%. 



On page 5, please amend the paragraph beginning at line 4 as follows: 
The paperboard strip can include a dye, preferably an organic dye. The dye can function 
as a combustion rpromotorl promoter as well as affecting the visual appearance of the strip. The 
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dye can preferably comprise 0.01% to 10% more preferably 0.5% to 2% by weight of the dry 
paperboard strip. Addition of the dye makes the combustion of the paperboard strip resistant to 
being extinguished by external factors such as a breeze. It also makes combustion insensitive to 
variations in internal properties of the paperboard strip. 



y 



On page 5, please amend the paragraph beginning at line 14 as follows: 

The dye or other combustion fpromotorl promoter should preferably be distributed 

uniformly throughout the volume of the paperboard strip. The distribution of the dye has an 

impact on the combustion properties of the paperboard. 



On page 8, line 33, please insert the following section heading: 
BRIEF DESCRIPTION OF THE DRAWINGS 



On page 9, line 22, please insert the following section heading: 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 



On page 11, please replace line 3 with the following entry: 
A typical composition of the fiimish isf:1 shovm in table 1. 



On page 1 1, line 4, please insert the following entry: 

TABLE 1 

On page 14, please replace line 17 with the following entry: 
Shown in figure [4]5 is a graph of the inverted bum rate (bum rate"') vs paperboard 
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After the claims section, ending on page 19, please insert the following abstract on a new 
page 20: 

ABSTRACT OF THE DISCLOSURE 
A substance delivery device includes a combustible paperboard strip and at least one 
substance toxic to insects and a perfimie. The delivery device can take the form of a coil and 
includes a flexible backing sheet for supporting the combustible paperboard strip. The flexible 
backing sheet is not capable of combustion. Additionally, the material of the paperboard strip can 
include a combustion promoter. 
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VERSION WITH MARKINGS 
TO SHOW CHANGES (CLAIMS) 

(Amended) A delivery device as claimed in [any one of] claim[s] 1 [to 4], in which the 
material of the paperboard strip includes a combustion [promotorl promoter . 

(Amended) A delivery device as claimed in claim 5, in which the combustion 
[promotorl promoter is distributed substantially uniformly throughout the paperboard 
strip. 

(Amended) A delivery device as claimed in [any one of] claim[s] 1 [to 6], in which the 
combustion [promotor] promoter comprises charcoal powder, the charcoal powder 
[preferably] being present in the paperboard about 1 to 10% by weight of the dry 
paperboard. 

(Amended) A delivery device as claimed in [any one of] claim[s] 1 [to 7], in which the 
paperboard strip has a substantially rectangular cross section, the thickness of the strip 
[preferably] being at least about 0.2 mm[, more preferably at least 0.6mm; preferably] 
and not more than about 1 .9 mm[, more preferably not more than 1 .8 mm]. 

(Amended) A delivery device as claimed in claim 8, in which the width of the strip is at 
least about 2 mm[, preferably at least 5 mm; preferably] and not being more than about 6 
mm. 

10. (Amended) A delivery device as claimed in [any one of] claim[s] 1 [to 9], in which the 

density of the paperboard strip is at least about 400 kg.m'^[, preferably at least 550 kg.m"^; 
preferably] and not more than about 1000 kg.m"^[, more preferably not more than 850 
kg.m ^ more preferably not more than 750 kg.m■^ more preferably not more than 650 
kg.m-^]. 



m 
ru 
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14. (Amended) A method as claimed in [any of] claim[s] 1 1 [to 13], which includes the step 
of attaching the paperboard to a flexible backing sheet. 

16. (Amended) A method as claimed in [any one of] claim[s] 1 1 [to 15], in which the furnish 
comprises waste paper[, preferably at least one of kraft pulp or newspaper waste]. 

1 7. (Amended) A method as claimed in [any one of] claim[s] 1 1 [to 1 6] , in which the fiimish 
comprises wood free [fibres, preferably at least one of bagasse, straw or bambool fibers . 



(Amended) A method as claimed in [any one of] claim[s] 11 [to 17], which 
[includes] further comprises the step of adding a combustion promoter to the fluid 
suspension. 

(Amended) A method as claimed in [any one of] claim[s] 1 1 [to 18], [in which]wherein 
the combustion [promotor] promoter comprises [at least one of a] charcoal[ and an organic 
dye]. 

(New) A delivery device as claimed in claim 1, in which the paperboard strip has a 
substantially rectangular cross section, the thickness of the strip being at least about 0.6 
mm and not more than about 1 .8 mm. 

27. (New) A delivery device as claimed in claim 1 , in which the width of the strip is at least 
about 5 mm and not more than about 6 mm. 

28. (New) A delivery device as claimed in claim 1, in which the density of the paperboard 
strip is at least about 550 kg.m"^ and not more than about 650 kg.m \ 

29. (New) A method as claimed in claim 1 6 wherein the waste paper is comprised of kraft 
pulp- 
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30. (New) A method as claimed in claim 1 6 wherein the waste paper is comprised of 
newspaper waste. 

3 1 . (New) A method as claimed in claim 1 7 wherein the wood free fibers are comprised of 
bagasse. 

32. (New) A method as claimed in claim 1 7 wherein the wood free fibers are comprised of 
sfraw. 

33. (New) A method as claimed in claim 17 wherein the wood free fibers are comprised of 
bamboo. 

c 

34. (New) A method as claimed in claim 1 1 , in which the combustion promoter is comprised 
of an organic dye. 
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A SUBSTANCE DE LIVERY DEVICE 

The present invention relates to a siibstance delivery device 
comprising a paperboard strip, which includes at least one 
of substance toxic to insects or a perfume. The present 
invention also relates to a method for manufacturing such a 
device. More particularly, but not exclusively, the present 
invention relates to a mosquito coil comprising a paperboard 
coil impregnated with a substance toxic to mosquitoes and a 
method of manufacturing the same. 

US-5447713 discloses a mosquito coil manufactured from wood 
fibres and/or wood chips and a binder. The mixture of 
ingredients is pressed to form a board from which the coils 
are piinched. The wood fibres or chips remain discrete and 
separate and are held together by the binder. The use of a 
binder to give the coil mechanical stability means that the 
coil tends to be brittle. A significant proportion of coils 
manufactured from such resin-bound boards are damaged either 
during distribution or by subsequent handling by the 
consumer . 

In a first aspect, the present invention provides a 
sxibstance delivery device comprising a combustible 
paperboard strip and at least one of a siibstance toxic to 
insects and a perfume. 

The term paperboard refers to fibrous structures which are 
made by felting fibres from a fluid suspension. The felting 
process results in the fibres becoming enmeshed with each 
other so providing a continuous matrix. The presence of 
enmeshed fibres such as result from a felting process can be 
detected by visual inspection of the product, optionally 
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using magnifying apparatus such as a microscope. The 
resulting paperboard is more flexible (and so less brittle) 
than known resin-boxind boards, A delivery device manufact- 
ured from such a paperboard is less likely to be damaged 
during packing, transit or subsequent handling than devices 
made by processes involving compression of fibres with a 
resin binder. 

Known resin-bound delivery devices also tend to "dust" in 
that small particles tend to break from the coil during 
handling. This leaves a fine powder on the hands of the 
user and on any other surfaces with which the coil has been 
in contact. A significant mass of the coil can also be lost 
during transit through dusting leading to a reduction in the 
performance of the coil. The delivery device of the 
invention has the advantage that it has a reduced tendency 
to form "dust" . 

The delivery device of the invention can also be signific- 
antly lighter than known devices in which cellulose fibres 
are bound together by a resin, while still burning for the 
same amount of time. This can reduce distribution costs - 

The use of a paperboard material in the delivery device of 
the invention means that the device can be produced in a 
wide range of colours by selection of a material on which 
images can be formed, for example using inks, for example by 
printing or other techniques . Known devices made from 
materials other than paperboard tend only to be produced in 
a limited range of colours, typically green or black, in 
some cases because of difficulties associated with printing 
on resin materials. 
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Preferably, the fibres comprise materials which are known 
for use in paper making, especially cellulosic fibres, more 
preferably waste paper fibres, especially kraft pulp. The 
papermaking fibre can be primary or secondary papermaking 
fibre. This makes the resulting delivery device relatively 
inexpensive to produce. 

The fibres can comprise wood free fibres, preferably at 
least one of bagasse, straw or bamboo. This improves the 
flexibility of the resulting paperboard strip. 

The fibres that are used to form the paperboard need to be 
long enough that they can mesh together to form a mechan- 
ically stable structure in which the fibres are largely 
retained without the use of an additional binder such as a 
resin material. The characteristics of suitable fibres 
which can form such a stable structure are known within the 
paper industry. Preferably, the length of the fibres that 
are used in the device of the present invention is at least 
about 0.1 mm, more preferably at least about 0.3 mm, 
especially at least about 1.0 mm. The length of the fibres 
can be greater than this for some applications, for example 
up to about 6 . 0 mm . 

The fluid from which the fibres are felted can be aqueous 
based; water is particularly preferred. 

Preferably, the strip is in the form of a coil . The coil 
will usually be helical so that the strip burns along a 
helical path. A strip can be formed with a helical config- 
uration by stamping from a sheet. 



SUBSTITUTE SHEET (RULE 25) 



wo 01/00105 



-4- 



PCT/IBOO/00883 



The delivery device can include a flexible backing sheet for 
supporting the combustible paperboard strip. For a large 
range of strip widths, lengths and thicknesses, the paper- 
board strip might not be self supporting. Inclusion of such 
a backing sheet allows strips which are not self supporting, 
but which otherwise have satisfactory physical and burn 
characteristics, to be used. It also enhances the 
mechanical stability of the device. 



fj 



The material of the flexible backing sheet can be selected 
so that it is not capable of self sustaining combustion. 
This prevents the backing sheet from burning faster than the 
paperboard strip. Preferred materials are paper-based, 
optionally treated with a flame retardant agent. Suitable 
flame retardant agents are known. However, it has been 
found surprisingly that little or no flame retardant agent 
need be applied to a paper-based backing sheet, to prevent 
it from burning faster than the paperboard strip, if the 
flammability of the paperboard strip is controlled 
appropriately, for example by control of the density of the 
strip and by use of combustion promoters and flame 
inhibitors , 



The paperboard strip can include one or more combustion 
promoters . The promoter can be an inherently combustible 
material, especially an organic material, for example a 
charcoal powder. The promoter might promote combustion in 
other ways, such as for example in the case of an oxidising 
agent which can release of oxygen, an example of such an 
oxidising agent is potassium nitrate. The charcoal powder 
or other combustion promoter is preferably present in the 
paperboard in an amount of from about 0.25 to about 10% by 
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weight of the dry paperboard strip, more preferably from 
about 0-5 to about 5%, for example from about 1 to about 2%. 

The paperboard strip can include a dye, preferably an 
organic dye. The dye can function as a combustion promoter 
as well as affecting the visual appearance of the strip. 
The dye can preferably comprise 0.01% to 10% more preferably 
0.5% to 2% by weight of the dry paperboard strip. Addition 
of the dye makes the combustion of the paperboard strip 
resistant to being extinguished by external factors such as 
a breeze. It also makes combustion insensitive to 
variations in internal properties of the paperboard strip. 

The dye or other combustion promoter should preferably be 
distributed uniformly throughout the voliime of the 
paperboard strip. The distribution of the dye has an impact 
on the combustion properties of the paperboard. 

The paperboard can include one or more flame inhibitor 
agents. These will generally be particulate materials which 
are inherently non- combustible at temperatures encountered 
when the device of the invention is in use. Examples of 
suitable inhibitor agents include particulate inorganic 
materials such as calcium carbonate. The flame inhibiting 
properties of the agent can be affected by the size of the 
particles. In many cases, smaller particles will enhance 
the flame inhibiting effect . Preferably, at least 90% of 
the particles pass through a 150 /im aperture size mesh, more 
preferably through a 100 /xm mesh, especially a 75 (im mesh. 
The quantity of the flame inhibitor agent that is incorpor- 
ated into the paperboard will depend on issues such as its 
particle size, the density of the board, the desired burn 
rate, and the presence and effect of any combustion promo- 
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tors. Preferably, the flame inhibitor agent is present in 
an amount of at least about 1% by weight based on the weight 
of the dry fibre in the board, more preferably at least 
about 3%, for example about 5%. The amoxint of the flame 
inhibitor agent will generally be less than about 30% by 
weight based on the weight of the diry fibre in the board. 

The paperboard strip can have a substantially rectangular 
cross section, the thickness of the strip preferably being 
in the range 0.2 to 1.9 mm, more preferably in the range 0.6 
13 to 1.8 mm, the width of the strip preferably being in the 
^ range 2 to 6 mm, more preferably in the range 5 to 6 mm. 
Jf:f Such paperboard strips can exhibit a s\ibstantially uniform 
Ijj burn rate and are not prone to self extinguish. 

Preferably the density of the paperboard strip is at least 
ry 400 kg.m"^, more preferably at least 550 kg.m"^. Preferably 
its density is not more than 1000 kg.m"^, more preferably not 
more than 850 kg.m"^, especially not more than 750 kg.m"^, for 
example not more than 650 kg.m*^. The density can be contr- 
olled during the manufacture of the paperboard, for example 
by processes such as calendering. 

Properties that are affected by the density of the 
paperboard include overall weight, burn rate, flexibility 
and mechanical stability of the structure. A relatively 
high density can be preferred for many applications because 
of the mechanical stability of the structure which allows it 
to be flexed without losing fibrous material. A high 
density also results in a reduced bum rate. However, the 
density should not be increased to such an extent that a 
flame tends to self -extinguish, for exartple when exposed to 
a draught. 
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In a further aspect of the invention there is provided a 
method of manufacture of a substance delivery device 
comprising the steps of: 

adding a furnish comprising fibrous structures to a 
fluid to form a fluid suspension; 

felting the fibrous structures from the fluid suspen- 
sion to form a structure which comprises a mesh of 
interlocked fibres; 

drying the mesh to form a paperboard; and 

adding at least one of a substance toxic to insects or 
a perfume to the paperboard. 

The resulting delivery device is flexible and so is less 
likely to be damaged than known devices either during 
transit or whilst being handled by the consumer. The 
invention includes substance delivery devices made by the 
method . 

The method of the invention should preferably result in a 
device with a relatively low density, and the pressure that 
is applied to the fibres during the method, and the other 
conditions during manufacture of the device, should be 
selected accordingly. Generally, the method will include a 
step of calendering the fibres to reduce the thickness of 
the device. Preferably, the density of the finished device, 
after it has been dried, is not more than 1000 kg.m"^, more 
preferably not more than 850 kg.m'^, especially not more than 
750 kg.ra'^, for example not more than 650 kg.m'^. 
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Preferably the method includes a step of cutting the paper- 
board to form a strip, more preferably a coil, especially a 
helical coil. 

Preferably, the method includes a step of attaching the 
paperboard to a flexible backing sheet, especially by means 
of an adhesive. The step of fastening the paperboard to the 
backing sheet should preferably take place after the mesh of 
interlocked fibrous structures has been formed, more prefer- 
ably after the mesh has been at least partially dried to 
form a paperboard. The method can also include a step of 
drying the adhesive whilst restraining the paperboard and 
backing sheet to prevent distortion of the paperboard. 

The furnish can comprise waste paper, preferably at least 
one of kraft pulp or newspaper waste. This makes the 
resulting 

delivery device relatively inexpensive to produce. It can 
also reduces the weight of the device. 

The furnish can comprise wood free fibres, preferably at 
least one of bagasse, straw or bamboo- The use of wood free 
fibres rather than wood pulp is environmentally friendly. 

The method can include a step of adding at least one of 
charcoal powder or a dye preferably an organic dye, to the 
fluid suspension. Preferably the dye is saturated or 
impregnated into the paper board. This improves the 
combustion properties of the resulting coil. 

The method can include the step of adding a dye to the 
paperboard, preferably by saturation . 
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The present invention will now be described by way of 
example only, with reference to the accompanying drawings in 
which: 



figure 1 shows a mosquito coil according to the invention in 
plan view; 

figures 2(a) to 2(d) show further embodiments of mosquito 
coils according to the invention in plan view; 

figure 3 illustrates the variation in burn rate with thick- 
ness for a rectangular paperboard strip of a mosquito coil 
according to the invention; 

figure 4 illustrates the variation in bum rate with width 
for a rectangular paperboard strip of a moscjuito coil 
according to the invention; 

figure 5 shows the variation in bum rate with density for a 
paperboard strip of a mosquito coil according to the 
invention. 



Figure 1 shows a mosquito coil according to the invention. 
The mosquito coil comprises a backing sheet 1 and a paper- 
board coil 2. The backing sheet 1 is a flexible paper 
sheet. The role of the backing sheet 1 is threefold: 
firstly, it provides reinforcement for the paperboard coil 2 
so producing a dimensionaily stable, flat, easy to handle 
coil; secondly, it enhances the performance of the coil by 
cutting off the air supply to one side of the paperboard 
coil 2 from one side. This can reduce the bum rate of the 
paperboard coil 2 by as much as 20%; thirdly, it serves as a 
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medium for branding or other product information to be 
carried on the product. 

The paper backing sheet 1 can be treated with a flame 
retardant additive to make it incapable of self sustaining 
combustion. Such an additive can be applied as a liquid by 
spraying. When the paperboard coil 2 is lit then the 
portion of the backing sheet 1 proximate to the burning end 
of the paperboard coil 2 can burn. However, because the 
backing sheet 1 cannot itself sustain combustion, combustion 
of the backing sheet 1 will not spread to areas of the 
backing sheet remote from the burning end of the paperboard 
coil 2. The combustion of the backing sheet 1 will 
therefore closely follow the paperboard coil 2, and it will 
not track across the backing sheet 1 away from the 
paperboard coil 2. It can therefore bum at the same rate 
as the paperboard coil 2. 

The paper backing sheet 1 is manufactured from newsprint 
stock. This has the advantage that it can be coloured 
easily, for example using inks by printing techniques. It 
also combines a good rigidity with low weight 
characteristics. The low weight of the backing sheet 1 
significantly reduces the cost associated with distribution 
of the mosquito coil. The unit weight of the paper backing 
sheet 1 is chosen to lie within the range about 30 to 300 
g.m'^, for exan^jle about 55 g.m'^. 

In order to manufacture a paperboard coil, a furnish which 
consists mainly of waste paper is taken and slushed along 
with an unbleached kraft pulp and newspaper waste. Waste- 
paper containing predominantly wood free fibres is used, for 
example fibres from bagasse, straw or bamboo. Such fibres 
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give the resulting paperboard an suitable strength and 
density. Wood free fibres are also relatively inexpensive. 
A typical composition of the furnish is: 



Furnish 


Dry weight (%) 


Waste paper (high % of wood free fibre) 


75 


Unbleached wood pulp 


10 


Newsprint waste 


15 



The slushing is done in water at a consistency of 2.5% in a 
hydropulper, according to established techniques used in the 
papermaking industry. After disintegrating the furnish so 
that an evenly mixed slurry of the fibre is obtained, an 
inorganic filler (for example calcium carbonate) is added 
and dispersed evenly by known methods. Immediately after 
this the pH of the mixture is raised to between 7 and 8 by, 
for example, the addition of sodium aluminate. 

The slurry is then passed through a mild refining process 
well known in the papermaking art which results in a well 
dispersed fibre. After refining a solution of a cationic 
retention aid, (for example Sursolan™ K12L of BASF) is added 
which has the effect of fixing the inorganic filler to the 
fibre . 

Optionally an organic dye can be added to the slurry, or 
preferably impregnated into the paperboard to enhance both 
the colour and burning characteristics of the final paper- 
board. Paperboards having an organic dye concentration in 
the region of 0,01 to 10% of the weight of the paperboard 
are to be preferred as this makes the combustion of the 
paperboard far more resistant to being extinguished by 
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extemal factors such as a breeze. It also makes combustion 
more insensitive to internal properties of the paperboard. 

Optionally, a charcoal powder can be added to the slurry 
during manufacture of the paperboard, to function as a comb- 
ustion promoter, for example in an amount of about 2 to 5% 
by weight of the dry paperboard. 



The slurry is then diluted to about 0.6% consistency and 
pumped to the headbox of a papermaking machine. The fibres 
are then felted from solution to form a mesh. The mesh is 
finally dried on conventional papermaking cylinders to form 
paperboard and sheeted at the end of the process. 

By known papermaking techniques the density of the 
paperboard produced by the paper making machine is 
controlled to a target density of 0.55 g.cm"^ and a thickness 
of 1.5 mm. Other thicknesses and densities are possible as 
discussed below. 

A coil of the desired shape is then punched from the paper- 
board sheet and coated with an insect repellant. Coating 
can be done by known coating or printing techniques. One 
example of such a technique is to spray the coil with insect 
repellant and then allow it to dry. The resulting coil has 
an ash content of 3.4x10"^ kg.m'^ (0.00034 g.cm'^) and a burn 
rate of approximately 6.6x10'^ m.s'^ (0.4 cm.min'^) . Examples 
of suitable insect repellant materials include pyrethroid 
insecticides such as pyrethrum, resmethrin, bioallethrin, 
allethrin and mixtures thereof; specific examples include 
pynamin forte, esbiothrin and natxaral pyrethrin. Other 
examples of insect repellant materials include citronella, 
lemon grass oil, lavender oil, cinnamon oil, clove oil. 
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sandalwood oil and the insect growth regulator hydroprene. 
Perfumes can also be incorporated into the paperboard, for 
example with the insect repellant. 

The paperboard coil 2 is adhered to the backing sheet 1 by 
an aqueous adhesive such as a starch or dextrin adhesive, 
typically with a solids content in the range 5% to 10%. The 
drying of the adhesive will cause the backing sheet 1 to 
shrink and the paperboard coil 2 to distort. To prevent 
this the paperboard coil 2 and backing sheet 1 are held 
under pressure between two plates in the form of a moving 
conveyor and the bottom plate is heated slightly to dry out 
the adhesive. Other types of adhesive can be used. 

The paperboard coil 2 shown in figure 1 has a total length 
of 1.8 m, a strip width of 5 mm and a burn rate of 
6.6x10'^ ra.s"^ (0.4 cm.min"^) . The coil will therefore bum 
for about 7 . 5 hours . 

Shown in figures 2 (a) to 2 (d) are a number of other embod- 
iments of mosquito coils according to the invention. 



The paperboard coil 2 of the mosquito coil shown in figure 1 
has a rectangular cross section. The width, thickness and 
density of the paperboard coil 2 greatly influence the burn 
rate. 



Shown in figure 3 is a graph of (burn rate)'^ vs paperboard 
coil thickness at a constant coil width of 5 ram and a 
density of 570 kg.m"^ (0.57 g.cm"^) . As the thickness of the 
paperboard coil is increased towards 1.8 mm, the (bum 
rate)'^ increases from 6000 s.m'^ to 15000 s.m'^ (1 min/cm to 
2.5 min/cm) . At thicknesses larger than this the burn 
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perfomiance becomes uncertain with a marked tendency for the 
flame to extinguish itself. Mosquito coils of the invention 
have paperboard coils 2 having an optimum thickness of 
1.5 mm, although paperboard coils 2 having thicknesses in 
the range 0.2 to 1.9 mm (more preferably in the range 0.6 to 
1 . 8 mm) perform well . 

Shown in figure 4 is a graph of {burn rate)"^ vs paperboard 
coil width at a constant thickness of 1.5 mm and a density 
of 570 kg.m"^ (0.57 g.cm'^) . As can be seen, the bum rate 
drops as the coil widens, with the optimum width being 
reached at 5 to 6 mm. Thereafter the bum rate becomes 
uncertain with a marked tendency of the flame to extinguish 
itself . Coil widths in the range 2 to 6 mm (more preferably 
in the range 5 to 6 mm) perform well . 

Shown in figure 4 is a graph of (bum rate)"^ vs paperboard 
coil density. As the density increases the porosity of the 
board is reduced causing the bum rate to lessen to the 
point of the flame being extinguished. As shown in figure 4 
the burn rate slows down with increasing density until it is 
optimised at a density of approximately 550 kg.m'^ 
(0.55 g.cm"^). Thereafter the increase in paperboard density 
has only a very small to negligible impact on the bum rate 
up to a density of 74 0 kg.m"^ (0.74 g.cm'^) . Paperboard coils 
according to the invention typically have densities in the 
range 400 to 700 kg.m"^ (0.4 to 0.75 g.cm'^) . Densities in 
the range 550 to 650 kg.m'^ (0.55 to 0.65 g.cm"^) are to be 
preferred. 

Whilst the above description reference has only been made to 
a device including an insect repellant, it is to be under- 
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stood that the insect repellant can be replaced by or 
included together with a perfume. 
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CLAIMS ; 

1. A substance delivery device comprising a combustible 
paperboard strip and at least one of a substance toxic to 
insects and a perfume. 

2. A delivery device as claimed in claim 1, in which the 
strip is in the form of a coil. 

3- A delivery device as claimed in claim 1 or claim 2, 
which includes a flexible backing sheet for supporting the 
combustible paperboard strip. 

4. A delivery device as claimed in claim 3, in which the 
flexible backing sheet is not capable of self sustaining 
combustion. 

5. A delivery device as claimed in any one of claims 1 to 
4, in which the material of the paperboard strip includes a 
combustion promoter. 

6. A delivery device as claimed in claim 5, in which the 
combustion promoter is distributed substantially xmiformly 
throughout the paperboard strip. 

7. A delivery device as claimed in any one of claims 1 to 

6, in which the combustion promoter comprises a charcoal 
powder, the charcoal powder preferably being present in the 
paperboard 1 to 10% by weight of the dry paperboard . 

8 . A delivery device as claimed in any one of claims 1 to 

7, in which the paperboard strip has a substantially 
rectangular cross section, the thickness of the strip 
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preferably being at least 0.2 mm, more preferably at least 
0.6 mm; preferably not more than 1.9 ram, more preferably not 
more than 1 . 8 mm . 

9. A delivery device as claimed in claim 8, in which the 
width of the strip is at least 2 ram, preferably at least 

5 mm; preferably not being more than 6 mm. 

10. A delivery device as claimed in any one of claims 1 to 
9, in which the density of the paperboard strip is at least 
400 kg.m"^, preferably at least 550 kg.ra"^; preferably not 
more than 1000 kg.m"^, more preferably not more than 

850 kg.m"^, more preferably not more than 750 kg.m'', more 
preferably not more than 650 kg.m"^. 

11. A method of manufacture of a delivery device comprising 
the steps of 

adding a furnish comprising fibrous structures to a 
fluid to form a fluid suspension; 

felting the fibrous structures from the fluid suspen- 
sion to form a mesh of interlocked fibrous structures; 

drying the mesh to form a paperboard; and, 

adding at least one of a sxibstance toxic to insects or 
a perfume to the paperboard. 

12. A method as claimed in claim 11, in which the density 
of the resulting paperboard, after it has been dried, is not 
more than about 1000 kg.m'^. 
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IS. A method as claimed in claim 11 or claim 12, which 
includes the step of cutting the paperboard to form a strip, 
preferably in the form of a coil . 

14. A method as claimed in any one of claims 11 to 13, 
which includes the step of attaching the paperboard to a 
flexible backing sheet. 

15. A method as claimed in claim 14, in which the backing 
sheet is attached by means of an adhesive, and in which the 
method includes the step of drying the adhesive while 
restraining the paperboard and backing sheet to prevent 
distortion of the paperboard. 

16. A method as claimed in any one of claims 11 to 15, in 
which the furnish con^rises waste paper, preferably at least 
one of kraft pulp or newspaper waste. 

17. A method as claimed in any one of claims 11 to 16, in 
which the furnish comprises wood free fibres, preferably at 
least one of bagasse, straw or bamboo. 

18. A method as claimed in any one of claims 11 to 17, 
which includes the step of adding a combustion promoter to 
the fluid suspension. 

19. A method as claimed in any one of claims 11 to 18, in 
which the combustion promoter comprises at least one of a 
charcoal and an organic dye. 

20. An insect repellant device comprising a combustible 
paperboard strip which includes a substance toxic to 
insects . 
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21. A method of manufacture of an insect repellant device 
comprising the steps of : 

adding a finish comprising fibrous structures to a 
fluid to form a fluid suspension; 

felting the fibrous structures from the fluid suspen- 
sion to form a structure which comprises a mesh of 
interlocked fibres; 

drying the mesh to form a paperboard; and, 

adding a substance toxic to insects to the paperboard. 

22. A substance delivery device, substantially as 
hereinbefore described. 

23. A substance delivery device, substantially as 
hereinbefore described with reference to the drawings. 

24. A method of manufacture of a substance delivery device, 
sxibstantially as hereinbefore described. 

25. A method of manufacture of a sxibstance delivery device, 
substantially as hereinbefore described with reference to 
the drawings . 



SUBSTITUTE SHEET (RULE 26) 



10/019654 



WOOl/00105 PCT/IB0(MH«S3 



-1/5- 




o 



wo 01/00105 



PCT/IBOO/00883 



-2/5- 




SUBSTITUTE SHEET (RULE 26) 



wo 01/00105 



10/019i 

PCT/IBOO/00883 



-3/5- 



Variation of Bum Rate as a Function of Thickness at a 
width of 5mm and Density of 570 kgm"^ 
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Variation of Bum Rate as a Function of Density at a 
Width of 5xmn and a Thickness of 1.5mm 
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:izZMX 

Home Address: 284 Sapthagiri. E Block. Yijavanagar II Stage. My sore-057 017 INDIA 

Post Office Address: Same as above 

Citizenship: India 

Inventor's Signature: 



Declaration, Power of Attorney & Petition 
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Docket No. 60556-303620 



Full Name of Sole or First Inventor: Kumar. Satheesh 



Home Address: 2"" Cross, Leo lavati Extension, Door 77, Maddur Taluk, Mandya Dist, Kama taka-571 
428 INDIA IT:>\/\y' 

Post Office Address: Same as above 

Citizenship: 

Inventor's Signature: 



^.Or,^i;^|-A|^Jl^ Date: 

Full Name of Sole or First Inventor: Maniunatha. flf 

Home Address: Door 5221 Thomas Layout, B ehind KHB Colon y, Nan j an j ud, Kamataka-571 301 IND JA 
Post Office Address: Same as above 



Citizenship: India 



Inventor's Signature: /< — \ •«'">■■ ' 



Declaration, Power of Attorney & Petition 
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SV: 232570 vOl 10/30/2001 



